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(54) VIRTUAL SPACE PRESENTATION SYSTEM 
(57)Abstract: 

PROBLEM TO BE SOLVED: To form a system, to realize a display 
system by two-eye type stereo scopic vision, and to perform simple 
synchronous control by a method wherein a plurality of image 
producing devices are used in parallel. 

SOLUTION: In this virtual space presentation system, a position 
wherein an operator is visually present and a direction in which the 
operator is virtually pointed are inputted by a coordinate input part 1. 
A view point data signal containing position information and direction 
information, which are inputted at the coordinate input part 1 by a 
data distribution part 3, is distributed as a plurality of outputs. In 
image producing devices 9 and 10, by using a view point data signal 
outputted from the data distributing part 3, based on an input timing, 
synchronous control is automatically executed, and an image in a 
virtual space to be presented to the eyes of an operator is produced. 
Further, images produced by a plurality of the image producing 
devices 9, 10... are presented to the two eyes of the operator by a 
solid image display part 8. 
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( it*« 3 3 ±ie^i-E#S t J: 0 ^)-iE ^ tLf^mi^'f- 
seem t T ±1 £]ii<ft^^a t J: S B{fe^fiR<^ggj& S: t& 

[00013 

mMcr>n^i,zibhi><^^^ih^'f'JyyLfz^-'$' 
(00023 

U-<(HMD;Head Mounted Display) L./iiR^2SM 



[00033 i}^i}-hmzm?i.x . mL\mm^ 6-21 

h 2 <j:7cS!iiifli5:«i!cM'^T-&«-r & t x-immm^ 
i:mm-^wmm^^^ixx\'^h. bp*>, iigfti<TT' 

mLxmiLx\^h. 

[0 0 04 3 tfz. Xf^^^'^m\z:x--7y-l>^-y 

h Symposiume HUMAN Interface Oct 18-20 1993 Kobe 

mt. mmx'mi^*^^j:mm^(^fzisb<r)^miz-o\,\xm 

m^tlX\'''h, 
100053 

tzv^tmi-z\.i^ 3d<jt<r>mm^(r>±mmitiZ':>^^x<D 

%m{t^1xX\>^i,tK W^(OXJ-V:^iL^mzXh^ 
^lk^m\'-^tzl^X'rJ^imm-thfzisbcr>^mz':>\,-^X\.i 

[0 0 06 3 ttz. iLltm^imXU. 

^^ro -fe X J: I.VN >- K - T'PI»5Sr 

(00073 *5|B^J±. ii?mmi.zmih.x^j:ttifz{><r> 
x\ ^ffiu^t-thtn^it. n-<om^±^m.tm 

[00083 

m.tw^<r>^i!^i&^m.m.tx'm^^f\., 3>b-^-^^ 
tc??s-r •& a*» h % mh^m'i^Mmz ^\.^x\^h-f7 

ai: . kim^x-fy^Wtx-K)) htz{m.m^ t iri^^m 
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[ 0 0 0 9 3 EP*>, *:^B^tfOlSfflS£raM^->XT-AT- 

tci o^^tif-i^mmfFm<Dmmizm^^tih . ± 
t!^tif^m^y'~:^m^^m\'^x . tmm<7)miz^iri-t 

[0010] 

ctdtc, J!*MA:'ia51<oai:>lli^?mgP2, 

9. -, 1 OcoA^JlcSSSSixTV^^. -eLT, 
5feStilS9. 1 Ocoaj:^Ji--}?-h6 . -•. 7 5r:frL 

[0011) ±im^^mm.9 . •-. 1 ommiz 

ti. ■r-:J'A:^l3l 1. ^^-f Tx-rJ'^^^iaiLge 1 

2 . lesi^T'-^ T 1 3 . ;^is^'7:7 .y js^jaagp i 
iz, ddt'ti, ±iBiffi«A:^SPl. 1^mn^2, -r- 

[0012] ^(r)Xd^nmzii\,->.x. mMSA^t'^ 

{±. v-^r^SWSPl 5*<fE^>7-'-<r 1 Sfpcotjmt 
I.. ^LT. T-:5'^i-i2SB3J:0ii'inT&/c^Dmx 

-i'Th^m^m-^izx o^wsb^s^spsco^^b^ 
[ 0 o 1 3 ] ixt^T-. s®. v-XT-Asytaas 1 5i±. 

l*^-r >f71 3J: Oro/5Ax-:J'S.I/3»:7E^7^/U 

mj&.uw&-}5mzmi'>fzy'7y ^ y 9 :^mnm^(r)mm 

[00 14] ;<-iyiV-^yh<With^tiht, ^fit^ 



\,z. n'—^'itWM3\imj^m%^2t-hm^u.x<tn 

*-f-:5'5:-^^llT-;K-h4. -. 5i:i^l.X^m^ 
-. 1 OlcP^tj*0tiJ-r. «-BlS±fi!c^ 

m.9. I ox'i,m^'f~i'i,zm':^\'^ti2<rozmm. 

J!£2rffvi. --K-he, -, 7i:itLXiLW^iSim^^8 

izmyj^mii^tiiti-th. ititcoimitfi—^y, 

;l'-^>'C0ro:?^7AS.l/3iJ:7C^:7-'/Ux-:5'. 

[0015] ±mm<t<^^(ommzm^x . n^jmi: 
■^ffitzMz, ikxcomm^^m9, -. 1 ow^t-ii 

[0016] *^BJlcJ;ix{i\ -efimcOB^^t^^S 
9.-, 1 0*mm±^cOfzibco^^m'\LxmM.-t 

^fztb\z. -rxTMik^si^m. 9 Xti 1 0 mm-f & ^ 

M<=5r0^i*t LTO^;U-rv hA>'lfiI±-r^, ^3t, 

MDHSr^i-ffl i-x^m(r>^^Amx'm^^hfzist>i,zmrm 

tS*^^i:9, I0(,z^m^\=f-i3<^-thixhfzifi. 

mM.'^\<nimm^!^x'\i±xm--^¥f-<r)y^^i^^^ 
mi,z^^i>n^t LTij<it'ttT^< , nmt^m-^x'h 
^. ±fz. m\<r)^mmfi^y'^'m\^^wifKc-:>fzi&^x' 

mmzm:h±.i-f^ ^ t i}^x'^ h . 

[0017] mzm 2 ic(i*%H^(7)ii 1 (r>mxi(r>jBmiz 

U±ia«-fey-9^S2 1, %fi3^;l.2 2tSft3^;U 

2 3 ±ffi^^i^»a5 2 lii^-b 2 

1 , ±i2r-:J'^SEgP3<iT-:5':«'EJ^M2 5. ±tEB 
^±fi!t^S9. -, 1 0{iHffi^^S3 1 . 4 1 . ± 

si±wmfk^7ms^tnMDvm^m.A 4 1 hmd4 e 
ic^jc-rs. ±Mmm^^9(r,}^nmmz-o\,-^xi.i. 

IM'r-ifX-fiUl l(4-f v^7x-X33. ±K^t 
-frT-^IK.^aiLa51 2(±CD-ROMK^-f 73 
5, ±iaie«i;'<T'fTl 3{±CD-ROM3 6, ±ie« 

JSj^^ 7 < -y^immmU 1 4 J4 GTE 3 7 . ±l2i^X 

T'Asijtsigg 1 5 {ic p u 3 2 \,znm-th . 

[ 0 0 1 8 ] CKom 1 ioSIJSiOj^StiyjiO J: 3 ^^^ifi£^ 

s^tcJ;^Ai*«^Si:L-C(4HMD4 6S:$gffl LTV-> 
C:c75HMD4 6li:. 2fli<7)a^^4 7 kJSf^it^ 

^4 8c7)ffl;^-^i?-ti:tc J; 9 , mm^(mmz^^^^m=i- 
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[ 0 0 1 9 J */t , ^flSmtA|S^^-|fi]$:A:>3-r&* 
SJ-ri. 1!^ icS^ V 1 «<5^%fi 3 -f ;^ 2 2 i: Sfi 3 ^ 

ffl-rSJltT. HMD4 6e7)S!l#. Ott^^cOsISS 
[0020] B«^fi)c^M3 1,41 icii. ±feJS^-fe 

>'-9-^a2 i*-A,c7)m)ST-:j'*^«-sii4«^a3 1 , 

4 1 tC^j-ie-f-i.-f-^^i^ilS2 5 Sr^n-LTSft^ix 

-:J'A::^^0^'-< 5 ^'i^'tcRWUT. Bfia±^S3 1 . 
4 lt=TISI^(cllfS±^a*^4&Sni.. CC02fe<75 

mm^fmus i , 4 itfo^^-rsmti±, ^ti-^M^ 

* a ffl 3e a fflcoSS:^ t ^ ^ mj±t{as*^ 'i. iOM^ t I. 
J: d{c 3?;i:7ctT;i^35ra^?gS:ii!tsiLT±«$ix/i 2<J: 
TcBmT'S)^. Z'yLX 2S<7)®m^gB3 1,41 

LT'-i^- h 4 2 . 4 3. HM D$ijffll^g4 4 , .i^— h 4 
5SryfLT±EHMD4 6tcA:^$iX. ^S^^itS , 
[00 2 1 ] 04cO7O-f-V'-hSr#MLT« 
±l5ffl(ft4fi)t^S3 1 , 4 lRt/-f-'-^«-@i;^B2 5(7) 

^,m4 (a.) im^±!mu3 1.41 comm. 

04 (b) l±7'~:?^W^m.2 5<r>im^-ttl'etl^-r 

[0022] mm±m^m3 1,41 ^ajstt*&x(±u 

i^t=:C P U 3 2{i;C D -R OM H 7"3 5 $r:n- LTC 
D-ROM36A>^5TD^5ASr^'>:yD-KL 

•yT-s 1 ) . igro^^7AS-iifi=-r5. ^cofitjcoro 

ifigSSSl, 4 ltC«gg?ilTl^l.HMD4 6tCl±lE 

x-yrS9) , ■T-:5'^ESS2 5*»'^(^)i8Si|S#*»lE 
j^$i^T<?.i•C'^^m^.i;=3^-5. (Xr-yTSlO). 
[0023] ^«omi^-?ltS-r-&A\ ^v^{4^^— 
ragiS LfzmB^X- . T- ^ ^^iB^a 2 5 SUTSS%-b 



SSM2 1 ^mMM^XliV-t-y hmi^^j:t'lzX 'OSLh 

5*5i:*>±*^4i:, msi^mms 1.41 izmsm^ 

T'$> " 1 " . " 2 " c7)Stfflr-^' Sr#.-K- ^ 2 
9, 30 2r:^^LTlEJ*L (;^T-yrS2 1 ) , -ecot^tc 
iS^-fey9-^B2 1 ?:Wmi\L-rh (;^-r -yr S 2 2 ) . 
-eof^JS. 7-'-^'^^i;^a2 5*<:K-b 2 4 ^:rt-LT« 
jSr-^'SrSfi^l.Slc {^r>yrS23) . ■f-:5':«- 
K^a2 5{i. «-t:-b2 9. 3 0 5r:ft-LTHm*fi5^ 
g3 1 , 4 1 tC^Ax-rJ' Sri^^tf -5. (X^ •y7-S 2 4 
~S26) . 

[0024] J(^yjl'~^^^t LX. ZCTim'^M. 

x-i??:JMI>af^^^0i5L (J:^.x-yrS2 3~S2 

6) . mmmmx'hi>wj^.y-'-i!^^m')m-ri>. m^-t 
>"^mm2 1 <m-yy^) y^x^- v t LxitWiiz 120 
Tfc^yh/sec x'<^^t^-^mx'h^*K ^yr v y 
^'u-him<-t6zth^mx'h^, mr>x. HMD 
4 6immLt:m».m<7>m^imm$it^zbx\ hm 

LT-T-:?^ie^g2 5 5::0LT 2 o<7)lififc^B£^S 3 

1. 4 I lzmmz^m.$tli> (Xx y7*S2 6). 

[ 0 0 2 5 ] <^i:V^T^ ^S'I-r-^^fi1t-*i>*tS ( :^-=r-7 

rs 1 0 ) cos^^^^M3 1 . 4 itc, mmw^M' 

comsm^X'hhm.mT'-stm.^^ix.xKh i::^^-/ 
ys3) . :^mmcommTii, z<D^m^tifcmmi3^ 
" 1 " coj^^*4£ sm. "2" (Ti^ii^ g mmm^ 

X. m^^'r-yMzxr). ^co^m^f-^^^mzt 
X. msk^^mms 1.41 (rymA:^^^^ ^ vf—^^ 

[OO26]CC:T\03 \,Z\i±.^m±-.X'h ^ n fiOB 

m^^^m. 9 . - . 10 ^^ffl Lf^^-^c7)^,ar^7-- 
mmm,znm txmj^mmM e o ^-/u h js«mw izm 

<7)^.®{Ct5V»T(i, 211iOliti:t^^a3 1 . 4 1^fle 

^m(r)i^'^iiT-:!'-^WMW2 5X'omhn.x<h 

i&-Y:^lfi]£D>r7-fe-yh<;0lS^SrU, a!(Cte{c^:^LT 
li+Yfjf^coyty -t-y h^'^lztntxmf^mth X 0 
ICiS^^iil.. ClOffe, 3<ii:7cSrB'JtCfettl.llffi^i:f 
i-n^-f \^^<DmmZ'O^^Xli:XM f NIKKEI COMPUTE 
R GRAPHICS 1992.11 p211 j iZpffltC^^flT V>S<:OT' 

[0027] ilSS'J#-^^gfiL^cli«4fifcjia3 

1 , 4 lt4-?-<^S#SrB!ft^ai:^L^A<<^ (;^.-r yrS 1 
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[0028] ®ffi*fi£^S3 1.41 tCtJl^T , ^*-f 
[0029] ttz^ Bmif£ra-bx*i}SBc7)3!a315r L 

[0030] m:wo-tr;^(±#*$^tii oa^^iiast^ij; 

O^^TJ>S. J:^T. 21icO®aa±«^a3 1 , 4 1 
OB^^r o -t *J?m3!!iS S: « WS^-r - ^ O A^J 

[ O 0 3 1 ] <t -7T« ::c7)||^T-:5'<i<7DM^S:-rS* 
[00 32] I35^C^i±ie;^x■yTS8T'||^T$i^■S.B 

}!Kmm^i}^^fS.^ti&t (;^xvTS3 1 ) . mzmm 

^«gS3 1 . 4 lT-cOBffi^ro-trXtCiiVi>TA:'3 

iS^-r?. (;^r yrS3 2, S3 7. S38) . ggv^ 

3) iCj:0 2<J:7caffi5rflJ'?ai-rt'^-'!7^>K'>5-ig 
^•rs. -^^Of^. ISSJtOS (^x-yrS34) , ^'x- 
T-'-f (;^7" yrS3 5) . 7^:?'^f-v-7.yK'y^'' 
(;^T yrS36 ) ?:LT, 2i^:7cBfSI:±RStL. Bm 

[ 0 0 3 3 1 =5ri3, i£OSg 1 CO|^«7)Jg®C7)rg.^f Jt(±:g. 



(f . HM D 4 6 (i 2 ^c7)7'o v'x ^' t >-v 7 ^-^^^y^- 

{c J: s u:t±f*«^coM5^:fe-5ti£rf iJffl-r t *''T- 

[ 0 0 3 4 ] ^/c, Bfa^Jia3 1,41 izmLX 
(4, GW (:J''7 7 -f •y:7"7-;?;^T— va^) -^PC^ 

msi,z^^mcr)~>:^y-M.imm-t^zti}n'^i. mt 

c^m^mvii. WB^^m.ir^'>X^M.iK HMD 1 0 0 
i:HMDSlJffllgEl 0 1 . 'V-yK^r-i/aV-lrV-^-l 0 
2, ttSiccoy-Attl 0 3, yN--y-^yU3Vfi-^l 
04, y-APADl 0 5T'1f^$iXTV->^. 

[003 5 ] mzm7 i,zii:^^B^(7)f^2cr>mmcr)mmi,z 

f*^^:^<^i:f*:^fi!t^^"J — y2 O l iz^^ai^^ 
?>^i]'^-'2.Q3\.zXh\j(r^X'hi, W^^^:^^^)-^^ 
0 Ki^SiOTV^::^:?*^^,^^ , SISTV 
12 0Hz I— hT-t^afflBftmSr^SStCjS^a^LT 
3D;:?.v^U'^B^2:«S-r-l.. iit, i:tt:t-:J'«iJP^ 
B2 0 2 J: O^J'hJg^^Tt^^ix, as^U-b(cIsiffltJt# 
i-h^ 5r Sje-r & ; t IC J: 9 ?fiB^B -y p< 2 0 3 Ji 

■&^-^{,zm^^^^ y9oymWi^mm^fvh-m-x. iti^ 
^cmi^^^^mfz -& i^-A^ 2 0 4 iTifii^s t -r-i. . 

LT, -e^l^MBIffltCl-Sj^l- 1 8^<7)y-A|S2 0 4 

8^lT■1i^$f^, mm(.zn^^-'$'i:m^-th 
^ t *^sg^^]ii5'h{if)f 1 cr>mm<r)mm t mm t 

[00361 iiLtmm L^c i ^ 6- , IP 2 <7^mm.<r>mm'c 
(4, m<ni.o^zis^(rmis^tkm.i:y-M.mx'miSi 

i^X7^i^$iJf^C0[Sl-ttl:J:5ra^*£7)r-y7\ 
[0037 ] iXh, ^igtOJgffitcS-cfV^TlKBJU^cA^ 

( 1 ) m^-.^^^^mtm.(^^is^^mm.mtx-m^s. 
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A. 

[0038] cco.^aifi. ±ieig 1 ai^m 2 coniscoff^ 
mcr>miiiznmt^, imumzMmthim^mi-^ 

X. t-rmm^^m.9ti. la^^-r-fTi 3co*<o* 

m.. w^-)in^zm.->x<r>c^vy < •v9:^mmm<rmm 

iii-c'=&ii{£^sia9. -. io(3iHiiiif{cjiioai-r. # 
<j;7cH^±ji!ti&tf<'K ±mim^^s^z^^m:^ 

«Or-^'»«i^Tte«ft^x-f Tl 3c7)4^{cieiS^ixTfc 

0. ^Tc7)B&^^g89, 1 o<7)4"(cisii:.[*i^<oie 

L^ttiitf^^^v^ ^(r>tzMz^ ■kX<rm^±iSiMm. 
9 , - , 1 0 Tli 2 SilScO^ti^T-^ i: 
^gS9. -, 1 Oco^^^^:&[6i7-'-:5'{c»o'vVc 

[0039] «ItfO®«Ciix(f. -^ix-E-'iiOiifI^fi£^ 
a 9 . • • • . 10 A^'a^±«<07ttoO^ai ^ :H-iiJ L T jSK 
-rSJ^i^tz. — QC0B^;tfi£^^9*^ltS:-r^^o^r 



S9. -. 1 Otc^-iigiJ^^*^'-^;^^.^!.!./::*^. WJ^^ 

( 2 ) ±ffii?)i!m^*st3ag;c£0BfflmfiT'it)£^iiT 
^•5. mm^^^m.ii^^^wmm'^mznmh'mi 

izic^m-ti. zcr)mmi<zj:tLi,i. iLi^f^mm^^8cr>m 
mmmznm-r^ -t 3 icb^^^m 9 , - . 1 0 ^is 

( 3 ) ±fe^iii^Stc J: 0^R$titiWj^T~:$'(g^(7) 

T±iaBej^^^atc ct sBtg^^co^t^STjisr-rs® 

[0041] z<r)mm>,tiM.m 1 a.i/ig2o^sfe£7)jF^® 
mm-th t . 2 *^ A> c^m^ii-^mmmzm 

®i^±fife^a9. -•. locopyru^- 

[0042] ^tOlStttciixtf , r-:5'^KgP3tllT{i 

x\ ffiiiffli*wc'S)-&. ^/i, Bmi^^a9. ■••.1 
omx'{i^^—S'<^{tn<^xij9^iyyx'v>y^j 

-^(^mti*mm^ix-r^z-t^, mi&±^mm9. 

1 0[5l±c7)lil.^tSlcfi^rioixl> b iz^t . i -^T , 
x-^-iME^S 3i:B^^^a9. -. 10tc7)3ift 

ixii:;*c1- -S iiftr n -fc: x B^ralA^^r i •'<7)T\ ©aj&S*^*^ 
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^miii-h±sz ( 1 ) {3is^<^{5S3£rBiM^->^xA. 
[0043] :i<^m.mii±Mim i Rj/m 2 cr>mm<r>mm 

Ti^l.. Cc7)®«tcJ:ix(i', =&SiJt;CPU3 2*«i5Jt^ 
fi.7t:S^=5:fflfiS:<7)ii{i^^a3 1.32 SrJiRffiT^ i. 

tT.3tB!fiffi?:«iK-r.s.^t^#iat-r-&±ie < i ) idea 
[00443 zcommiiiMim i 2 cr>mMcr>wm 

icMiBf-S. _tje*iJj£tcS^/S-r-2>f^ffl^Sl&#BSLT 
fj^H^^^t. Bft*fi£^S9. 10$:A*>±ffS 
^-rittMztm;<^' ^ T 1 3ti^£>y'oiP'yM.?:r 

■5.. icOi:#{c, C:(0®ai^fi£M^9. •-. lOlcJgiBg 

5 iiT V ■> i, i.<*B^!®^a5 8 co^mzii^mf- 9 sft 

-:J':}i-iSSB3 *Ti-i?±(f I. . x-rJ'tM-iH^StiA-^Ji*^ 

I. k . w<a±^a9 . - , 10 \,zwm-x-hhmw 
-^^-e^i-Fixo^-h^iiLseii-r-i.. mm- 

^SfiLitB^^Sia9, 1 Otl-J-oS-^J-BjJi^ 

(0045 3 ■7-'-:^'*iegP3i:B« 
^J^M9. -. 1 0(±>'N>'Hi'x-i7$:iTo-Ct^^irV-i 

J: ^c^fiil LT'iM f>ixT < h , ^(O^tz . r-rJ'^EgP 

3i,immikcoms'\^co^^ftiim/i^^yii'^miz. mm. 

^mm9 . -. 1 0 ^A*>±tfTiaSiJ^^<t#^ttS 
li«^«^S9. -, 1 OcotJM-ft/u— 

>';U-f-v5rn— r >'^'LTli«*a®5ftatcA'2> t 



(6 ) ±tmmAtimi. tm^<Dsmcr>m^im^ 

-r-&^k^#iat-r^±ie (1 ) iztm<7)m.m^^M.^ 
[0046] ; commii±i?:m 1 Rx/m 2 (ommmm 

[0 04 7] ^£7).®^lcJ;iitf. ISS««iOt!i^A^ii'-^c^ 

t^i,zimm(^-mnin^j:i:>r. trzm^timL^'^t ^ 
^-ofzOLtzm^xii. m{^m.mzxhiz>i^-:>^^^< 

[0 048] 

$ ttfzmm ^ tci£is-r ■!> rsfx-yx -t^ a ^ «ig l , 
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